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(54) ORGANIC EL ELEMENT AND MANUFACTURE THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To eliminate crosstalk caused by a 
leakage current, light emission blur, the increase of negative electrode 
resistance value and the disconnection of negative electrodes by 
providing an insulating film for filling a space between a positive 
electrode and a positive electrode. 

SOLUTION: An insulating film 3 is provided between a positive 
electrode 2 and a positive electrode 2 in almost the same thickness 
as the positive electrodes 2 to make step difference formed between 
the positive electrodes 2 extremely small. All of organic layers such 
as a hole injection transport layer 4, a light emitting layer 5 and an 
electron injection transport layer 6 are therefore almost flat layers of 
uniform thickness without forming a thin part, so that the electric field 
formed between the positive electrodes 2 and negative electrodes 7 
is uniform. As a result, a leakage current and dielectric breakdown are 
hardly generated to prevent crosstalk and light emission blur. A 
plurality of negative electrodes 7 of band shape are provided on the 
surface of the electrode injection transport layer 6 parallel at spaces 
in a right-angled direction to the positive electrodes 2. Since the 
negative electrodes 7 are formed on a flat multilayer film, no thin part 
is formed to prevent the increase of resistance value and the 
disconnection of the negative electrodes. 
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(57) imm 



m jgo^tB ic^t&mm t « m.n a- 161 k mm * &v spn 
Iis*« 2 1 m&m<Dmvrm&, mm<omvimkmmi> 

tv>r i:Sr»«i:-rSi»jRiIlIfitSO^r«E Lsff^-,, 
[ft*E3] SMSffiw>i-tt9*ffiicS*twaiW*flE®6i 

H:ittft*i*ilJ:|IBBI**5V'>rspfi'»j:«[*ffl«D*«©*«Sr 

[If*il4] &9i;Etg0tf{lll&ffiK#tt<&393i»tt<B» 
fc & « t © m © ffl PS £ a & -5 i 5 * C J& IKK £ #J* "f « I 
lit, SESW»f*<0±tC* M/-^ MKSr^fife-rax 
SIS S*M'^ bRj»S|»*S*VC*b 

lit, <WIB»*±©*bvs?x h«*-t©±o*6»« 
t 5 1§ t A» fo ft 5 r t fc "f 5 

3 * TfitlfE^J^Sr wigi^*-r s is t <b ft 5 r k * 

&wk-rzm#m3t?.m<oiimE Lm+vm&xm. 
[0001] 

[0002]' 

[&3l?©iiW] 

[0 0 0 3] ttJlS, f«E LSiS^-li, #?*©«fc 5>.fti§ 
*A ; J£j5££;h,-5«igKfto-C^.5„ =fr«38&SK:W\ *r 

mt-&V!><?mm, jEiim.*.mmm km^-s-Ammm ka* 



lETLaAe&iSii k m^&.^mmm t ©MK:#*#«>Hfe 

ro«jgtc*5v>r, © Bflkiii Sl- 

w^ox h-^ t uplift s gats a 5 ;gr ir^fca. 

So 

[0004] ft*, *oe>*irv5^-«E L3?f^©fgi <d 

[0 0 0 5 ] 1 I TO 

2Sr«-4rdSJPfTtft« J: 5Kfl£j#-f-5 0 f£S§®2©_hlC 
jE?L£feAtg!)i£Ji4 £j£j&-r-5„ iE?L&A«$)i£/i 4 <o±\c 

-T5*-f6j(cPi!H7 ^^fiK-rs. IE?LftA»ftillJi4, 3§3fe 
[0 0 0 6 ] iffli 5lC*fife^H^*«E L5S^f4> H 

fc'i^Pt® 7 ©J¥^* 5 »<: ft^„ *m®* s «< ft -si. 
n@2fcPi;®7 t<DFawpaps*s^< ft 9, m.w<&g.frm 

^ U B« 2 i PiU 7 t wPfl^ffl^mM* 5 ^^^ < ft ' 

®Ilt*5. *T«S-Si5aKft5t^r«JS©lfe» 
««*s,Br 9*<ft5, »«— tt«ffleHBtta*JSr. 
*«E L^«ILtLS 5 tv^5B8JS* s ^n 5. 
[0 0 0 7] Pt^7d5«< ft-Sfcfifctfifi^it;*: 

U «^ti^-T5t v^5Pp^JS* ^ ^r S^^ftfcr, # 
^•lcj:orH:Bl!*7*5B»flSlU ##SE L^aMftSSft 

ft, ««Sr/hS < Ui 5 fc-rat , l©®2Sr»<Uftft 

^ffft^r, B«2t*<rai: 

•T5i:5BffiSr®< UftftHffftfer, K««r®<-T*i: 

«S6*s*#<ft9, ±»©iwjH*sjera. rnfeowa 

[0 0 0 8] ^jfeA^fcS^E L5Sf^-©3i 2<&mC'0 

-2 3 3 8 9 1 -§-^ffi(Cg8^$^ft:*r&f A>5. 
[0 0 0 9] *r, 09 (a) tf?xm 

7^j*Ul«fcoTtt&©«F:t*©6§*i3 2 365^ t ft 

[ooio] 19 ( b ) \c^-TX 5 ic, IE?l¥8)i£ 



J8 3 3&«#ffiW£«fc oT*fifc-r<5. 

[OOUlftlC, 19 ( c ) \C7fT£ 9 jEatti* 
g33 <0±L\Cm&m^\C£ oXm%C<Dg,yt<D EL134 

(ooi 2] #clc, 0 9 (d) 0 \£, EL13 

4 4r^fiS:LfejE7L(ftiSJg 3 3 B«3 2 t ttillSf 
TZ&fokC, ^oELl3 40WtlW^^J: 

[0013] 09(e) J: 5 (Sffi3 5 

«r^t*»ffitc|fe»#JB 3 6 ZmtftTZo 
[ooi4l :^J;pi:6^ELl3 4iMt§: 

W>t5TO^^i:f^tv^o La>Lftj&5fc>, 
jETLNiSJIS 3tt«*»»-C*V^**BIShr*5!J, * 
OjblC^® 3 53&?ii[«tt#S^S^fe, EL|3 4^ 

^*9»^-<fc 0 U H3 2^113 5 

Bffi-B«B©fi»i5 jg r ») * < * t) , flELl^ 

[0015] £ £>t£, |ft«i3 5tCOV^*Ctt, ii3 2 £ 
ELl3 4[:iotro^^M^H5/i:«6> 0 8 
<Dfe&m+ <£ K> < ft 9 , «*«B»-C©I»« 

3 soffSastfofefij: 9«< ft t), SSLffi* s J:?)«* 
U SHRjftSii^-t-SO^ftfor, M3 5«U< 
ft 5, t«EL*W*IU«< ft»fcv^5BMB3&5jB- 

So 

[0 0 16] * £>IC, ^ h y ^^tt^ffi«*^l*ltU 
•^^BSiU ^^^oBP»S:M3 2tB*3 5 

V^F^Ma 5 &£o 
[0 0 1 7] 01 1 tt»6j!)$t«EL^O»3 

So :otlE L9R^-Ofi!iS*«fcri. *£§i^3-2 5 0 

5 8 3#^«^BB^**t^:*8fe-ca>*. 

[0 0 18] 011 (a) lC^r<t 51-, 

Sffi4 1 CD±_\C I TOOaSM*»-C**CD»ffi4 2£ff£ 

^So *<owtmcmyti&7$»4 * k*:»*u 

KSr»*tyt«, I8 0t(0^-^ytt3 

0#\ 3 0 0W-^t3 0»»U^H^ 
KoJinjfi«MR4 3Sr»«ra. SPfl«6SIS4 3eOHP 
fflU4ii, »«4 2<OJiO-W^<0^flS:*tL, B^4 



2^«S8S»Sr>Qlfe«K4 3-C«*>*VC1^*. 
[0019] 011 ( b ) iC^f <fc 5 

®4 5 a*JK*i::j:9HMtU tt^T R * 5 

l 4:R«bfcSS#fi«ttfcfc6M4 6 a £^3t?fcft 

»&&V#fe«5te»35 5 ^*ti/*»^B«4 2<7)_bfct^ 

[0 0 2 0] tfcK." 011 ( c ) Ul^T «fc 9 K> $§ftg 
4 5a £&i^4 6 a J&^J&£;ft,*:3|5#£«V\ POBH 
4 2<B±KfflPffi5 4Sr#-r5^** 5 3Sr, fttjfcl^« 

KlJ:9»/*U SiV>T|^CiK*^;** 5 3 
**f|fil«aii:ftSIS«4 6 b^ifS^tia^TM 

[0 0 2 1 ] rofijift*ifelcj;^tf, 

mm^*# tttfawm<Dmm^x*<o&&*&mk uft 
v^-c, fljfi8B©«*ASft<a,a«<05B^5jiaE-c*j5 

[0022] jiia* 3 <om<omm e l *^-o»iia*-js'^ 
*>tf £ra®/&«r0i 2tc^-r»reD0^fflv^ri^pj-rso 

[0023] 012 (a) 5> JIRMfiMM 

3bn mmuzmm* 2<Dmz<o#?£tf8rm&*kt, 

ffi*.«r£CTV^*„ 0 11 -Cfi, B®4 2 a £B^4 2 

b t <Dm<Dj§mt&mm4 3 ^micat^-c^sa^ isbs 

\ckmi 2(a) tC^-TJ: 5^i^^CTV^ 0 S£ 

mm**'**/* v v^TtiE Lg«#?:Mt5 
4&<g\ mmmfrb(omm&*tt¥&m\cfc&^xft< a> 

±^fe«K^tflltH«e*#< ftSo 012 (a) IC^ 

•Tct^^, if^i4 7«A*tb^i^, 

ioV^T^l, tW*l4 5aiM4 6ai:I^Cil 

5 1 SM&E-T ^^^^^ 5 1 OJ^^tt, 
t«*l4 5 aO$^M4 6 a©«tO»i9 
<>ff< ft»t*ttfftfeftV\ IgRUlttft*-^** 5 1 <Off 
$111 Ojumgilfc^ fiMS4 5ati@4 6a 
^@^^0. 2-0. 3^miStfe§jl^, »|5 5 
tt*:#V^<0i:ft3. 01 1 (a) \C7jkL,ft£ 

pftiffi^-rtt^o^j; 5ft£|j&t »ift^>r> ^^a^-^ 

[0024] 01 2 (b) KlTTrT <t 5 KcoB® 4 2 

bo±«ij^fe^^r«*3tiB4 5 b tm^m4 e b*&& 

TZ>m-&, "7^^ 5 3 »S«4 6 a IC««LTRl*il 



Zfr<b, *&1&ti&4 3 a ~4 3 c t ^ X ? 5 3 t <Offi\£& 

5 tmm&ftm4 5 b 6 bO«ffitt«flIt4 

^CS^5 7^4D5c rttfeOSRSS 6, 57 

[oo2 5] _btB® 3 ©«-cr±, mc-^xf&m 
#isjfcft»), acft*ipjic2*s6uftv\ 

■C, JStt (tttt) vfcfcsr.fctt'C** 
£ 1\ X*^B#«©1*****lc: liMt^ ft v ^ £ v ^ "5 

[0 0 2 6.] tt*^fe*Dfe*LrV^**«E L^f4 
E L*^-0«JS*ttf±, M¥4 - 5 1 4 9 
[0 0 2 7 ] #7*g;&6*l eO±lC I T O <E>5g§J!8J#£ 

xs**y# y v^tt^jK#tt^j:o-c*riiu vy^yy 

[0 0 2 8 ] W:, jETLNki&JH 6 4 *tR*«feftif 1^ J:*o 
tt&su -t®_bu:*r«E Lie 5^Mts fl jESJH 

ai6 4lff«ELl6 5tt, BlPW«>JJr-C«t>ia 

tr. 

[0 0 2 9] &t£, EL16 5<^_bl£, Bffi 6 2 i: US 
[0 0 3 0] r©«HBtt:r*i:, I«g6 2^ii6 6k 

2^ ^ h-^tt^r <bftv^v>5> 0 mme 

2©**W»-C|ft»B6 3, 2, Ri«6 5Jt«< 

[0 0 3 1 ] U^UftASfo, jffe^J^6 3 \CfflQVI%mf& . 

OX&a>i6^£l:U:&;feffl^x # tfffl □ WA> ^r^ftv> 
^Wd5^,§ £ v^ 5> BAH* 5 **. 



[0032] mmM^mch^me 6^ipw^ 

«iU *<o±«|lBfta«Sr«-rSBrft«^^^Sr« 
i£bfttt*Ltfft£ftv^-C\ i«ffiftB5feJ?J^x^fW s #? 

5 1 4 9 4 #^$SKPi^£;ft,T:v^ftV> 0 
[0 0 3 3 ] fl^^^lE L^^cr>m50^ij§rgll 4 tC 

:©«E L*^<DK«*tfe«\ 4#§i^7 - 2 2 17 7 

[0 0 3 4] Z^X^-Y y^§©$PM«7 1 

<s>_Mc I to^SM****'*^* y 

^(aoT||7 2_bUl?LSi5 7 4 Sr^fT S HfeSf*©* # 
ffl7 3W« 0 «Wfr&ifcU:J: v)^*®7 6&' 
^rit-T*, ^3feil 7 6 It, 014 (a) \C7*'t£.$\C > 

*3feJBSriE?L«liS«7 5, «'*i7 6, m-^$ii£/i 
7 7^feft<5^>u^^p«iftlcr*ri:t>-C**. 16 
»te<^E**JB7 3«\ &§^7 2tM7 6^»W 

S)tll»*7 2, IE?U»j£8 7 5, «I76, « 

-7-MHSJI7 7co^ffJ?^^|^CJ?^^^ : r^o &lc, 

i*M§*JI 7 3 tm^mmB7 7<D±\C, M7 2i:lil 

S!-r**ip)jc»« 7 8 sr»fi»r^o 

[0 0 3 5] rO«Bidi-St, »l7 3^ftf 

[0 0 3 6 ] U^bft*5fe, «I»tt«*V^^ Mt?LS|i 
*38fti7 3©x^f^tV^5t4yy^7^ 

asp 7 4^c>rftftv^j: 5tctiL&&tt~rz>&m&&>z 

I8«^fi8:^ic<>»«7 8^?LSP7 4*»e>-r*LftV" 
ft(bftv^-r, i^ffiftS^ffl^^ t 

[0 0 3 7] 



m*m<ftz^ tictsattsx, mm—»mmm»<o 

d5«x.XX»*5*t*L, K«ft^*>«r#Sfc U 
[0038] »*<0«i6«»-C«"«Ji 

ft* rite* 6 Bi-ttimfilR^ 
ftm*KJ;*^ ox b~ *3to^D^, Ittai&ttfit 

[0 0 3 9 ] 

[«UH«r**-r*fc»«**l ( i ) l ©^ 

fe#L^:»tto»W»«©»*i:, t«Bffi£Bffi£«>Pfl£ 

[0 0 4 0 ] (2) 2 fflEltMMt 

[0 0 4 1 ] (3) *«S©»3 ©389§W\ SKSffi© 

mBm*&titr*xmk+ ttB«xoy6*R©*ffiic* 
ftm*$umm£mi&*i&f£TZ3:uk, mmmzmm 

[0042] (4) *«w^i4^53it mumms 

»«»rtt«iifc, ttBafcB*fc4>m*a»«£ 

iftSE* h u ^x bJK^BI^XV^*V^SsaM«fr©JR 
*JR**fc*r*xai:. 1WBEB«J:©* h u is* Y JB& 
*fcraiME»3*IE«©*r*E L*^©«**«fc-C*> 

So 



[0 0 4 3 ] (5) *»W^»5 038Wtt, ffirfBBtit 

ibb«**jbj& * tix v * *a w s« vamcmtium t « 

fBtt*fflv^Tfi58aB«*ffi^JtU1-S*-CfflflBl6ajBISr 

f«ft*tsisk^?)ft*; i £4$i&t-r seisms 

[0 0 4 4 ] 

-r<5o 

[0 0 4 5] ff?X<D£ SftSWStRl I TO 

©»W«#-C*tt©B«2SrBI 
Bt*5v^-c^fT^*»«**-r*. B«4>«*5J:tMMi 
Pflo|HHIttWlcK«stL*v^^ iittBffi©<)§tt5 o ju 
m~5mm, iftffl^flPifj: 1 m- 1 mmTfe , * 
nMMK&^xn 5 o 0 amk Lrt:„ B«2©ff£tt* 
fi]itf5 0 0 nmOf$CMt§ 0 Bffi2©J¥Stt. 
1 0 0-2 5 0 n miStfe5)!i\ ***W*CttB 

ffi©S6t<lSr^*o*^^S^*J^*«r 5 o o nmi: 

[o o 4 6 ] s*^:ffl^5fe©l/ / 5^cLyslV^i:#.^i, b 
«2©J¥SSrtt*0 5ffip©J¥Slc-r^tf«J:v^. *#9i-c 

B*©«3*tt*©«*fcr*wfcas^#*. B 

mtmrnt <om<omm LTv^saiwstR 1 <o^sicb^ 

Pfl£*6SrJBi*CStf>£o <6»«-CS«>S©»iB«2^J:S 

IBftR&M— *PffiteaE< ft* J: 5lc<6»JBt3 <DJm£*W 

[0 0 4 7 ] U^bft^^, B«2£IMRK3 4>&BB** 
¥ffiU:ifi< fttffrfcfft kftVt 5 fc©Td:ftv\i 
«itf, 16*^I^30«*S^B«20**^D*»«)«V^W: ^ 
l. 5«Kr*fc**tt*#Kft*©-C\ SiW^<' 
ftofc#fc^t©»**£-r*. 

[0 0 4 8 ] iS2tif6ii3^i(c > mm&mm* 

©^IC^r^o ttiE?LaXlfti»«4fl5**rt:, WCPS 

JESttftV^ j§#l 0 — 100 nmgStfcSo 

2 t IftttJBS <Dmffil±\3:&m—¥'m\CM!&£hXte V , 

is:^a5ftv^£>, aEdFLa-AiaysJi 4 matfspt&fc ft 9 , 

^©J^ftRSrffor £teftV> G jE?LffiAI*ai« 4 O 
ffl^U, CT^H, N, N ' — i^^^^/U— N, N' 
— trx (3 1, 1 ¥y 
4, 4' - ^ ^ (TP D) trttffltSrim 

So 

[0 0 4 9] iE^LaAISS« 4 ©±lC^5feS 5 «r, *S5 



r±»KR^£;h/ftV^ IS2-10 0nmgftt, fit 

b) t^5~9a (in) (ai Q3 ) «r««-r*ri:*< 
x%z> 0 

[oo5o] 5 ©±u:, mm&mm*m&L*rz>m 
tt«^aAiaiSJi6o^fcwiciJfi3Es*i,ftv^5 v ant 

10-10 0 n mt$) & , tt«^ffiAttS«<att*ffc U 
TW\ fljlfcff, 1, 1 — v^^vU— 3 , A-pyx^A* 

— 2, {g- (2-t°y try s?y- 2- 

-f/W ^ cz^v^ (PyPySLPyP 

y) trttffltSr t^T^So 

[0051] m-^m^mmm e <o&m\cmm 2 1 hula 

iififBrfSOffitt 5 0 m — 5 mm, Pi^PflO Pflfilfi 1 ^ 
m- 1 mmtfc 0 , * 36*^(1 Tfi 5 0 0^mt K 
tt«7r±, «ttfMgkAgtS:*«tLtMg-Ag 
2 0 0 nmcom^icita-rsr k\c£ VB&Zfr 
6. K»«^/5^^»JCK^S^*V>3&^ Onm 
-1 ^m-C&>*9, 7 a>*f|» i Lt, Mg — AgJ£* 

A 1, Mg, Ca, In, Al-Li, Mg-I 

n, LiF/Ai, a i 2 o 3 /a 1 mztem-tzz. b& 

X$Z> 0 LiF/Al, AI2O3/AIH, L 

i F A l 2 O 3 £:0. 5 — 5 n m^f^ KHftft U 
-tOJbttlA 1 £ 1 0-2 0 0 nmCO/?^lCit^U/ii«jt 

[0 0 5 2] |g@7&tmmbT^£m^aA$i«£Jl6 
0*ffilC*6JRJR8Sr, «ttf3 0 0 nm©SSi:«at 
So IfeRJBSOS^fcWt-PlSnftV^ iiftl nm- 
1 *m*C&>£ 0 tt«l»JBlOtt»fc UTtt, S i 

0\ S i02, S i N, S 1 3N 4l A 1 0 2 , A 1 2O3, 
Y 2 0 3 ^&«f&a#^* b b £ LtffflShS 

[0053] !fciaoRwa>fc«fca*ftJ; 5>ki, E§«2 t 

mm 2 t<Dffl\cmm2 tm^mcm^<ommfms im-t 

[0054] tt«ri¥mft*«»j|flio±ic^jsK 
2©ft-CIE?LaAtt3SJB4, 3§#;Ji5, ©^aA«5^a 

6«^*«»SOffS365ffi«>r*< ft D\ §§ffi2fcfifffi 



— *^ife»#«a"*jBr 9 Mi>^ft a r<o*i#>, 
[oo5 5], «Rjtfj:, i®^2 ti(6ii3 <Dmm&& 

IH— ¥SJ 4: ft £ J: 5 U:^;* Lfc r t ± 9 o 

«*3ft5*&— |CftoX*5 9, m^M^^V^t, 

S2ti«7k coPfl^^fiS;$nsm#tt-«mif fc ft 

left 9, «*<oi: 5fta^W^«*tffloit*^»flS* 
£Cfti\ 

[0 0 5 6 ] jffejgjgl3 SrRJt^r fctt±»Oi; 5ft»* 

[0 0 5 7] tfcK, !6*IR3<Ojaiff**1#3eoi6Hrt^ 
^b/tg!2 035^»T®gI (ii^SEL^ii 
[0 0 5 8] 5 <D—&Pt>* <hft%&&> -DfttT 

■rsr tft<aiwaE«SM^6>wcfT<. »«2K»«> 

ICA#tb^3feL 2 ttiB*f Uft*5fe*WStRiEtE^6>tlJT 
fif<. B«2^A#tUft^o^5teL 3 ttJBff UftdSfea 

3fe«* (M-2i:M«7 k#*5Sra**> 

r<^<t 5>ft*fi^ft< U/5iV\ fta-<<^L 4 OJ:.5^ 

^pjss 1 rt-c^s**** e x uft^ bwmkcmxrf< 

femms t »*2 t^rt^S*tSr»«JigUft36Sfe{HBB 
i:tlitfT<<J;5^t6K a>Sv^f±*L 6 ^L 7 *>cfc5 

[0059] — mc* m-ftm n i 1 1 js^^ n 2 

(1) X&ZtlZo 
[0 0 6 0] 

[Si] s infli/s in0 2 =D2/ni (D 
[0061] -lett, ni >n 2 & 6 

c k-r^k, ^S»ft e c tt** (2) Tt^^Sc 
[0 0 6*2] 

[$2] s in6c = n 2 /ni (2) 

[0063] ±ia«i <D&w<nmm&}xm\,^ft&m j %<o 

®$rm}*&&<Di& 1 oil (9 -C&£ 0 
[0 0 6 4] 
[*1 ] 



m ft £ 


mm m 


Si0 2 fig^JJ 


1.46 


ito asm 


1.8~2.1 


tpd Gsia*ig£® 


1.7 6 


Aiq 3 mm 


1.7 



[ 0 0 6 5 ] £f> #**««ICB6*L 3 
«:*J>*< U *L 4 5*3feS:*< L"C# 

[0066] ^i u:^ uyt <t o \c % sws« i ^JS#r^ 

tel. 4 6, £«G>H*r*W:fciaf l -c&S^fe, jffeJlJK 

3 <D®vrm*mwmte i ^js^t^ ± & < r s r t k 

So 

[0 0 6 7 ] lfittAt3 0/S#r***39JXtti ^IJr^J: 
An fcSVMigi^-rs J; 5>lc|§«g2fc:A<*>5 

<**. ^ot, rnmm* <omiftm\t, mm&micom 

[0 0 6 8 ] ^ 1 \C?]k-t& 5 iEJL&Ati^g 4 <s>ja 
> TPD^l. 76t, 

v\, tb»ft*jR3oja«f^5iE7LaAiftasji4oja*f^ 

[0 0 6 9 ] »9i*«lfcAofc:3feH:, 393Sffifc£$v 



[0 0 7 0] a±©R«^&, l6ttR3<0JD«r«SrH« 

[0 0 7 1 ] S2^SiC$)otH, jffe»JK*3^ffl^ 
nil, 1. 46<n^2. 1 <Df&m\£&Z>%> J % : &M9l'f 

[0 0 7 2] 
[*2] 



« ft £ 


m m m 


LaF 2 


1.59 


NdF 3 


1.6 


A 1 2 O a 


1.6 2 


CeF 3 


1.6 3 


PbF 2 


1.7 5 


MgO 


1.7 5 


Th0 2 


1.8 


SnO a 


1.9 


L a z 0 3 


1.9 5 


S 1 O 


1.7 — 2.0 [ 


I n 2 0 3 


2.0 


Nd a 0 3 


2.0 


Sb 2 0 3 


2.04 


Z r O a 


2. 1 



[0 0 7 3 ] B 3 fitH 1 \CjjkT*ftW<0% 1 <DftW<Dm 

[0074] ii2 1 fiSfi ©««©3li«t§^ 
L*^6>«tt«r;3*U dMft2 2tefe3feft©Wtt£ 

^P*^«»J»3 d5ftv^JBl^»±* 1 ©^S^IWtl^ C 

IM^Uff 4 Lt v ^ ^, ©^^f fC, 9J.fi, 

[0 0 7 5] #CfC, *«MOjR3 <D&m<Dmifo<Omi&R 
[0 0 7 6 ] tt»3^«WO||16^«»Xl/-?:«>ieilS« 

rfN, n ^7i=^ n; n* — tr^ (3-^^^ 



y zi^jv) i, i *- \?y*=.ju<— 4, 4' - i>T ^ is 
(TPD) 5:50nmcOf^:, l^SAftMe^L 

-t, by* (8-*;»;?n t^s~-?a 

(III) (Alq 3 ) HOnm^f^CWno jE?L 

aA^s 4 *> £ um^m^mmm e <om^nmcm^: 

[0 0 7 7 ] l3^0^^HI^l^rt, **J15S: 
i Jf -cms; bfcMSrH 5 o»8Htfflv^tR«t«. 

[0 0 7 8 ] 0 5 ^gftii 5 £ l m-T?Mf& 

U^J-CfcSo *5t«5tt, 0y*.tfhy* (8-^r7!J 
/7M T;u$~$J* (III) (Alq3) ?:100n 

3 0 0 nm"C&3 o tfcMtt, f l^P^^JtPD 

[0079] *&w<D%$4<nftw<Dmm<ommR&'£<o 

So 

[0 0 8 0 ] 116 (a) tfyXCD 

£5temmm&i<D±.\c i to <omwmi*m*mmm 

t\ Pjitf5 0 0 nmOf^i^jSt§ o r<S>_ht£*b 
^v>Xh«g#U 5S*R»3tebmfcb-C* b l^* b 
o^r* * l l Sr^-T ^Ml 4r«»*fk: Lt I 

[0 0 8 1 ] H 6 (b) ic^-f" J: 5*C * b us? 

x h^x^ i i £2$b*L*£, ^tl3 t bt\ firy*. 
ifs,io^ift^ c s io«tt»«2fcia*fraD»£ 

[0 0 8 2] Be (c) l^^-TJ: * b 

[0 0 8 3 ] &*c, 0 6 (d) ic^-r J; &§@2£ 

Aiile fcffJt&tcJ: 9)B**atS. "jE?LttAJiaS 

IBB 1 TRPJb^^cOfcf^b-rfe^o • 
[0 0 8 4] »|: V B6 (e) lc«rJ: 

«««^§bq« i 3 zjirtz&m^x* i 2&m^& . 

Att«Ji6 oSfcffiKRtt*. §BP8fl l 3 Srii Lt, #J*. 
tfMg t A g^If Itl^ 2 0 0 nmCOMg— Ag 
Bffi 7 3®«bSV>J:^^, 06 (e) T 



ii 6 ^ffilCff $tTV^-5 0 

[0 0 8 5] 16 (e)- (f)tt, B6 (a) 

— (d) t tt\M.ftXfi)(VWiffi%?j< U l 2<£>88 p 

an, a»ois«7 (omm&n&ziiz <t 5tcb-c&> 

loose] mz, Me (f) \C7jkT£ 51^ ^7^ 
»ffi*5J;t^«^aA«li»iB 6 <0»fcijffiK:!6»JR8 £ 3 0 

0 nm^J5:S^tt#-rS 0 I6SJR8 t bX, SiO, s 

1 0 2 , SiN, Si 3 N 4 , A 1 0 2 , A 1 2 0 3 , Y 2 0 3 

[0 0 8 7 ] *^Pj^m5^0J^mfe^^^^J£ 

xa«^«bfcH7©WfBffH«:fflV^RW1-a. 
[0 0 8 8] £i% HI 7 (a) tC^-fctp^, #7X<0 

t\ Mx.tf5 0 0 nm^f$i:^t5 o b 

[0 0 8 9 ] 0 7 (b) \CtfT£ 5tC *fe#^3 

[0 0 9 0 ] 07 ( c ) K^rr <fc 5 tC, 

M^w^ft (cmps) tcj: 5 mm2<oAi<ommms * 

[0 0 9 1 ] 07 (d) U:^-r<fc i#2t 

«»«3co*ffitCiE?LffiAtta6«4, t^aAifse 

^AmmZte, 0 4-rRejb^t>^i:^b-r*)So 

[0 0-9 2] »1C, B7 (e) |OTti5t, «fSA 
ttiSIJB 6 <o*ffio»a^fiK^3E««clcBB p«B l 3 ^^-T 
Z&m^x? i 2S:RJt-5. BBnSBl 3 Srii bT, W*. 

tfM g i A g ItM g-A g M 7 i»«t 

£o , a*b*V^J:5^ 0 7 (e) -ctt&m^x? 1 

2*tfaAHig6 ^*®^^>Bibrfiiv^t:v>5365, 

^BS^^JS^^^ l 2Sr«-7-aAlfti35«6 0*ffi^eiS 

[0 0 9 3 ]jtt 07 (e) - (f) 07 (a) 
— (d) £ fii£^irrS]^»r®«:^b, 1 2<Dffla 

Kz-tte, 06 (e) •vmmi'ttf&4<D&m<Dm&k 



[ 0 0 9 4 ] 07(f) «fc 5 

*tz>a mmmsit, me ( e ) -cRWLfcaMo*^ 

[0 0 9 5 ] 

JR*rRtfTB»:iJ:*«***a&-C/hS< IE 

[0 0 9 6 ] #*9!<0*r«E L^tt, t&JRJBO 

[ 0 0 9 7 ] *8ROt«E L*^G>JH*S#«feW\ 

k £ <o n it b@ t n £ co je j* k *r » a u: 

[0 0 9 8] *5SWO*T#E L*^^»iS*-«fe 

[0 0 9 9 ] £6>Ul, **WO#«E L*^F-0«aS*j5fe 



[02] mi<o9si<o&m<oni&<oBi&<om<o*>'h* & 

[H3] B l Oil o»»o**o»ll©«i:«*fpO 
SjEE-®^4#tt0-C&>6o * 
[0 4] JB3^»Woj6JSo»1»coffi|<o»«H"C*<5. 
[0 5] «3O«noXKo^«(0rt, l Sic 

[0 6] *4<o«w©*iiso«*RW'*-*fe»©xajii 

tc^L7t#r0S0-C&£ o 

[0 7] JJ5«BOj»©»ll»OfltR«t«fc«lOI 
affile** b7^rrE0Tfe^ o 

[l8]'^f«E L^^Jgi ^'l^tlijoJ:^ 

[0 9] «(OtlEL^l2^1P|t§fci{) 

[010] i9-C^t«SiaotSi{jgL^f«E 

[01 1] tt*Ot«EL»f©*30«tRSt*fc 
^^Ki^XMJiIItC^L^^TE0rfe^ o 
[0 12] t**O»3O«O«-«|EL*^-<0«3a*ttlC 

[013] t£*^*«EL^Oj|M<^J£R^r<5*: 
#<o£ftfl0-C&3 o 

[014] tS*©*«EL*^P-«>*5 0«4:RW-r*fc 
[^F-§-oR0J] 

1 swsts 

2 S§4& 

3 %»JR 

4 je?l&a«ks/b 

5 ss^/i 

6 i^SAi^I 
7 

8 *6»ttte*^**B*^fc»^ 
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